are not by any means yet at the end of our resources as regards serum therapy. And, lastly, there is the question of the opsonic index, which has not been touched on very much. The work during the last two or three years shows the extreme technical skill that is requisite for obtaining a true indexw Such a technician as Sir Almroth Wright is perhaps able to obtain results which. are to be relied on and which serve as a guide to treatment; but I think it is questionable whether the opsonic-index method is going to be generally applicable. It also seems to me that in a great many cases at least it may be dispensed with by carefully noting the general clinical, condition, and so on. I quite appreciate that it is due to the opsonic method that the proper dosage of vaccines has been arrived at through the.,ork of Sir Almroth Wright and his collaborators and their masterly technical skill. Having obtained those data, I think that, to a large extent at any rate, we nlay be able to have vaccine therapy without the opsonic control, though I admit it is desirable to have it. But if you are going to have it, it must be done by someone whose technique is beyond reproach.
Mr. K. W. GOADBY: In contributing to the discussion I wish to make some remarks on the treatment of those diseases which affect the mucous membrane of the mouth and the gums. A large number of diseased conditions of the mouth have, and are, often included under the generic term pyorrhcea alveolaris, although the symptoms may be as diverse as profuse discharge of pus with destruction of the tooth sockets, and infection of the alveolar process, and loosening of the teeth, or a diffuse gingival or even periosteal inflammation associated with rarefying osteitis of the alveolar process, but unaccompanied by any discharge of pus at all. Between these two extreme variations any combination may exist.
A point already referred to by previous speakers is perhaps truer of disease of the mouth than of any other part of the body-namely, the incompleteness of our knowledge of the bacteriology, owing to the refractory nature of the organisms so far as obtaining cultivations are concerned. Some of them, such as the Bacillus fusiformis, described by Ellermiiann, and the common spirochaete of the mouth cultivated by M\iThlens and Hartmann, are strict anarobes; a number of others require an environment of carbonic acid; others again are highly sensitive to the reaction of the medium in which they are growing, and anyone who has had experience of the bacteriology of the mnouth knows to his cost what a limited number of the bacteria which may be actually seen existing in oral pus can be ultimately obtained in pure cultivation. It is not surprising, then, that two main classes of oral disease caused by bacteria may be observed clinically. Firstly, there are acute infections, more often than not engrafted 'upon a chronic infection, in which some wellknown, or even rare, pathogenic organism is the causative factor, producing general disturbances of the whole body with acute symptoms, often septicaemia, pycemia, or toxamia. Secondly, there are the chronic cases of long-continued and insidious mouth suppuration in which the products of bacterial activity slowly find their way into the body either through the gum margins direct or via the gastro-intestinal canal.
For some time I have had the opportunity of observing from the bacteriological standpoint, and, further, of treating by means of vaccine therapy, a considerable number of cases of mouth disease, and I can unhesitatingly say that, in my own experience, vaccine therapy has never produced any direct or indirect ill-effects upon the patient so treated, and that, at any rate coincidentally with the use of vaccine therapy, symptoms which up to the time of the use of vaccines had resisted treatment were ameliorated, anad the local suppurative conditions improved rapidly and ultimately entirely disappeared. The following two cases are good examples of acute symptoms caused by disease of the mouth The first, a lady aged 65, subsequent to a slight attack of appendicitis, from which she had entirely recovered, began to exhibit symptoms of chronic toxaemia, culminating in an acute alveolar abscess, for which two offending teeth were removed, but with no amelioration of the symptoms, and in fact the temperature, which before had oscillated between 99°F. and normal, rose irregularly until it had reached 1020 F., varying between this and normal in the usual manner in chronic suppuration.
All kinds of local treatment of every nature had been tried, but without avail, and the patient became so ill that no hopes were entertained of her recovery. At the point marked on Chart I (see p. 88) a vaccine prepared from the organism-a staphylococcus obtained from her own mouthwas injected. It was followed by an immediate fall of temperature within twelve hours, the temperature never again rose above 990 F., and after a further series of inoculations the patient made an uninterrupted recovery, and has now, two years later, had no return of her symptoms and is perfectly well. It will be seen on reference to the chart that the opsonic index as taken during the process of inoculation rose against the temperature, but the slight oscillations did not give any indication on the opsonic curve.
The second case was that of a lady who was taken suddenly ill with shivering and pain in her mouth. The gums in the upper and lower jaw were turgid, cedematous, and purple, there was no previous history of any disease of the mouth, the temperature rapidly ran up to 1030 F., and on one occasion touched 104J°F . Careful examination of the blood and of the mouth showed the presence of staphylococci and streptococci in the mouth together with a large number of other bacteria, and the blood on the third examination showed a limited number of streptococci. These streptococci were isolated and subsequently compared with the ones obtained from the mouth, and gave the identical OAY S52 53 54 5S 56 57 S8 59 601 0 MEME M E ME ME ME ME MEMEME 104' cultural characteristics, resenmbling closely that formi of organism, a streptococcus, described by Andrewes and Horder as the Streptococcus facalis. A dose of 100 million of a streptococcal vaccine, made from her own streptococcus, was injected as indicated, and was followed by a slight temporary fall in temperature (Chart II). The opsonic index was shown to be distinctly rising, and a further dose of five million streptococci was given. The index continued to rise, although upon one occasion the temperature showed another rise to 1020 F.; but after this point no further rise in temperature above 990 F. was recorded, and the patient made a gradual recovery, in the course of which three abscesses appeared in various parts of the body, the pus of which was found to contain the original streptococcus.
In both these cases, then, undoubted improvement in the patients' well-being was coincident with the use of the appropriate vaccine.
In the type of chronic mouth suppuration many symptoms in various parts of the body make their appearance, and if I were asked what was the commonest general symptom associated with chronic suppurative lesions of the mouth, I should answer with little hesitation, rheumatic, classing under such a term various forms of arthritic symptoms, often distended swellings of various joints, in addition to DAY 22232425 26=27 2a2930 ME ME M EMEME MEME MEME the so-called muscular rheumatism. The following three cases illustrate the association The first, a man, aged 45, for some three or four years suffered from acute and subacute attacks of acute pain in various joints associated with swelling, and latterly becoming so pronounced as to confine him to his bed for four or five weeks at a time, and finally reducing him to the necessity of using two sticks to enable him to walk. He had unfortunately expended a considerable sum on embellishing his mouth with gold crowns and bridges, most of them affixed to teeth whose bony attachments, at any at the time I saw therm, were seriously impaired and around which considerable quantities of pus were to be found. The offendin-g teeth an.d crowns were removed, and were followed by a smart exacerbation of his symptoms. Cultivations were made at the time of the removal of the teeth of the pus from the gum margins, and a streptobacillus, of which I shall have more to say at a later time, obtained. The symptoms did not entirely disappear, although they were considerably ameliorated by the surgical interference, and accordingly a vaccine was prepared from the organisms obtained from his mouth, and to which alone of the organisms present he showed a varying opsonic index. Immediately on the injection of the vaccine his condition began to improve, and he is now able to walk about without the use of his sticks, and he continues to make improvement.
The second case was that of a young woman, aged 32, who had an attack diagnosed as subacute rheumatism, followed by a very prolonged convalescence. As soon as she was able to be moved she was sent to Bath, where, after some three months' treatment, she was able to hobble about with the aid of two sticks, and she then returned to town, the symptoms showing no further signs of abatement. On examination, her mouth was found free from pus, but there was considerable thickening of the alveolar processes in the upper and lower jaw, and exploration with a sharp probe showed that the alveolus in many places was distinctly thinned, and that it was undergoing rarefying osteitis. A streptobacillus was isolated from her mouth, and, the opsonic index of her blood showing distinct variation towards this organism, a vaccine was prepared. Some exacerbation of her symptoms occurred after the first injection, but I persuaded her to continue, and I received a letter from her this morning, saying that she had discarded the use of her stick and was now able to go about her ordinary avocation with comfort.
The third case was a rheumatic type similar to the last, but in this instance the infection had not proceeded so far as to cripple the patient in walking. She had, however, swelling and tenderness of the extensor tendons on the back of the hand, attacks of pain frequently at night in her knee-and ankle-joints, from time to time swelling took place in the knee-joints. A similar bacillus to the one noted above was obtained from her mouth. In this case considerable suppuration existed. Inoculation with the vaccine was immediately followed by an improvement in the condition, no exacerbation taking place, and the patient made practically an uninterrupted recovery.
I should like to refer to two further points. Firstly, the value of he opsonic index in determining the infecting organism in any given instance. In exploring a dark cave a source of light is of-first importance, and the more brilliant the lamp, naturally the more advantageous to-the explorer. But he would be a rash explorer who, because he only possessed a farthing dip and not an acetylene lamp, would prefer to blow out his much inferior light and trust to finding his way in the dark. Similarly, then, granting that the knowledge given us by the opsonic index is but meagre and by no means as adequate as we could wish, it is yet better than no guide at all. Where a number of organisms, sometimes eight or nine, are isolated, as from suppuration about the jaws, I have found that the organism most likely to be associated with the disease is the organism which shows variations in its opsonic index to the patient's serum. The organisms which may be termed the adventitious ones show very little variation, except those well within the limits of experimental error; but if either massage or other treatment be applied to the infected area in the mouth, and the opsonic index taken subsequently, the organisms which show variation in the index are invariably ones that are associated with the disease. As treatment progresses, the variation in the opsonic index towards the organismri used as vaccine diminishes until the inoculation is followed ultimately by very little excursion of the index.
If at this time the diseased condition has not entirely cleared up, it is not necessarily due to the fact that the vaccination by the organism in use has failed, but that other organisms are producing concurrent infection. In this my own work agrees with that cited by other speakers.
Finally, I have experimented with the effect of digestion upon a vaccine. I prepared a strong vaccine of the Bacillus pyocyanetus. This I divided into two portions, one of which I digested at 370 C. with pepsin and hydrochloric acid for two hours, and the other portion was untreated. At the end of the two hours the digested sample was carefully neutralized with sodium carbonate. Two sets of animals (guineapigs) were injected with the vaccine, two with the digested vaccine and two with the normal vaccine. Each animal received two doses at intervals of five days; the third animal was unvaccinated. At the end of a fortnight all three animals were injected with a fatal dose of a living culture of the Bacillus pyocyaneus. Both the vaccinated animals recovered, but the unprotected animal died in twenty-four hours. A second series of animals were treated in the same way. Both the vaccinated animals again recovered, and the control animal died.
